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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application: Silverberg et al. ) Group Art Unit: 1755 

Serial No. 09/955,644 ) Examiner: Isis A. D. Ghali 

Filed: September 1 8, 2001 ) Atty. Docket No. 1 893 

For: NON-REACTIVE ADHESIVE USEFUL IN TRANSDERMAL DRUG DELIVERY 
SYSTEMS 

DECLARATION UNDER 37 C.F.R. § 1.131 

Commissioner for Patents 
Alexandria, VA 22313-1450 

Sir: 

We, Eric Silverberg, Rama Chandran, Paul Foreman, Michael Philbin and Smita 
Shah, hereby declare: 

That we are the inventors of the subject matter claimed in subject application 
Serial No. 09/955,644, which application claims the benefit of the earlier filing date of 
our provisional application No. 60/234,248, filed September 19, 2000. 

That we have read, and understand, the Office actions and references applied 
therein, including the Tan et al. patent (U.S. Patent No. 6,077,527), and understand that 
the Examiner has rejected the claims in view of the Tan et al. patent disclosure. 

That the attached document is a copy of an invention disclosure record, which 
document was prepared and executed prior to the June 20, 2000 publication date of Tan 
et al. and evidences that the claimed invention was made prior to the publication of the 
Tan et al. patent. 
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We further declare that all statements made herein of my own knowledge are true 
and that all statement made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by a fine or imprisonment or both under 1001 of Title 18 of 
the United States Code and such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 
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CONFIDENTIAL 

The information contained m this Invention Disclosure is 
confidential and proprietary to National Starch and Chemical 
Company and is to be maintained and used solely for the benefit of 
National Starch and Chemical Company. 



INVENTION DISCLOSURE 

TITLE: NON-REACTIVE ACRYLIC PRESSURE SENSITIVE ADHESIVES FOR 
TRANSDERMAL DRUG DELIVERY APPLICATIONS 



I. The Invention 



Description of the Invention 

This invention relates to pressure sensitive adhesive composition for use in 
transdermal drug delivery systems in which the adhesive composition is not 
crpsslinked and is chemically inactive to the active (drug and excipient) ingredients 
contained in the transdermal formulation. 



B. Purpose of the Invention 

The purpose is to prepare a pressure sensitive adhesive that does not chemically 
react with the active (drug and excipient) ingredients contained in a transdermal 
formulation and maintains its adhesive properties without the need for crosslinking 
No chemical reaction is meant to be no covalent bonds formed or broken between 
the active ingredients in the transdermal patch and/or the polymer (backbone or side 
group). 

Current adhesives are copolymers that are comprised of functional monomers that 
are potentially reactive to the active ingredients. Functional monomers are meant to 
include but not limited to carboxylic acid, hydroxy], epoxy, and acetate functionality 
e.g. acrylic acid, methacrylic acid, 2-hydroxyethyl acrylate, 2-hydroxyethyl 
methacrylate, vuiyl acetate, glycidal raethacrylate. 

The sustained release of a pharmaceutical [y active drug to the skin of a human 
patient is of great importance. Transdermal drug delivery systems have been 
developed that offer this key characteristic. However, the reactivity of active 
ingredients within a transdermal drug delivery system with the polymer backbone or 
side group and with residual monomer is a threat to sustained release. Transdermal 
patch manufacturers are limited by this reactivity. In addition, they have excluded 
chemically sensitive, highly reactive drugs from their product offerings 
Transdermal patch manufacturers have partially engineered around this problem by 
constructing the patch supersaturated with the drug. This method maintains a 
constant drug flux regardless of any interaction between the drug and reactive 
agents. This is very wasteful in that approximately only 10% of the drug in the 
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patch eventually enters the bloodstream. The method is economically acceptable 
with less expensive drugs however this method becomes cost prohibitive when use3 
with more expensive drugs. 

A second area of concern to transdermal patch foimulators is the formation of new 
compounds within the patch as a result of a chemical reaction between the active- 
ingredients and the adhesive. These new compounds may upset the flux of the drug. 
In addition, d*e new compound may be phaimaceutically active in the body and 
cause deleterious effects. 

C Attachments 

1 . Tables 1 shows the adhesive properties compared with functional acrylic and 
viriyl-aciylic adhesives. In addition, potential drug/excipient interactions with 
monomer/polymer are shown. 

2. Laboratory notebook pages: pp. 10634-143,144; 11231-7,8,35,36,58,59; 
10872-48,49. 

D. Preferred Embodiment 

The following adhesive (copolymer) composition gives the best performance 

(adhesive) and best performance (non-reactive, assumed as of this writing) 

% by weight Monomer 

45 2-Ethylhexyl acrylate 

35 Methyl acryJate 

20 N-substituted acrylamide (t-Octyl acrylamide preferred) 

The final adhesive is not formulated with any crosslinker. The synthesis of this 
material is of equal importance to the composition. The process is such to give 
molecular weights >600,000 Mw. 

II. Liferature Search Details 

B. Groff conducted a literature search. The following databases were searched with the start 

year in ( ): CAPlus (1967), HCAPlus (1967), EPA (1970), IFICAT (1950), XAPIO (1976), 

WPIDS (1963), and Rapra (1972). Relevant literature includes: 

US 4655767 

USRE035474 

US51 86938 



III. Inventorship 

Eric Silverberg, Rama Chandran, Paul Foreman, Michael Philbin, Smita Shah 

IV. Dates and Proof of Conception and Reduction to Practice 
Project initiation worksheet written onttflfl^fc 

First technical discussions occurred at ^neSS^ or 
First reactions carried out on 1^ 
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V. Means to Detect Infringement 

Nuclear Magnetic Resonance (NMR) spectroscopy and Fourier-Transform Infrared 
spectroscopy (FT-IR) for compositional analysis of adhesive. 

VI. Disclosures 

None 

VII. Marketing Manager and SBU 

Ellen Greenhorn, Transdermal Adhesives 

VXEL Signatures and Comments 

Inventors; 

Name & Signature 

Eric Silverherg 

Home Address x 

1 JFK Blvd.. Ant. 48J. Somerset NT. 08873 
Citizenship 

US Citizen 

Dated: 



Name & Signature *y , * 

Rama Chandran <^*0^^^^^^^^^*«^ 






Home Address 

35 Wexford Way. Bridgwater. Ml. 08807 
Citizenship 

US Citizen 



Dated: 




Name & Signature 

Paul Foreman 

Home Address 

179 Middaugh Str eet Somerville. NJ. 08876 
Citizenship 

US Citizen 

Dated: 
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Name & Signature 

Michael Philbin 



Home Address 

342 Route 31 . Hopewell, NI 08525 
Citizenship 



US Citizen 



Dated: 



Name & Signature 

Smita Shah 
Home Address 

7601 Hana Road. Edison. NT. 088 1 7 
Citizenship 

US Citizen 

Dated: 




Witness: 



Read 



Technical Director; 



Dated: 



and 



understood 



by: 
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Apparatus. 2L RB flask, sHrrer, ttiermometer. condenser, water bafh SA 
Procedure* 

1. Charge IC (o flask, add initial initiator-! to the flask. 

2. Starl agitfUion. float il to reflux. 

3 Hold ai r«flux for 10 min and sdd fnfial rrtitiaior-lt to ihc Rask. 

4. At reflux + 45 min. start monomer SA over 1 h, wrhile niainlaininn reflux 

5. Al reflux + 45 n,in, start Initiator SA over 1 h. white m»iniaining reflux 

6. At reflux + 190 min (3h lOmin). start Sbfvent SA over 3 h 
7 Hr<d at reflux for 6.5 h— — can be tipflfc 

6. Cuol to room tamp. Oiufraya In Dn ppropriatefy labeled container 
n Anders: %SD6ds. BFV. GPC, R^, monomers z v (*-t«-* 
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NATIONAL STARCH 

Project No. .f, f o i s V ~ <W ? Pate Started 

Object )4 U ;L P^L.^ ^j^^^^ p±A -T^. 



N? 11231 
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128.9 


25. 7B 


19A O 




Butyl acryiate 




166.4 / 
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Monomer SA: 1 








t 








2-Rhythexyl aorylate 
Methyl acrytata 


13.1l/ 
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. Apparatus: 2L RB flask, as stirrer, thermometer, 

Procedure: 
.1. Charge IC to Bask. ~" 

2. Start Bgitatioh. heat it to reflux. 
. 3. Hold at reflux for 10 min and add initial inittator-H to the Rask. 

4. At reflux + 43 min, start monomer SA aver 1 h. whBe maintaining reflux. 

5. Al reflux + 45 min, start initiator SA over 1 h, while maintaining reflux. 

6. At reflux + 190 min (3h Ifcnin), start Solvent SA over 3 h, 

7. Hold at reflux for 6.5 h can be spilt. 

8. Coot to room temp. Discharge fri an ppropriatajy labefeo* container. 

9. Analysis: %Sofid6, BFV, GPC, Reai. monomere. IV 
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_. C. Cf5>J .rK}.^Z.*rfi3L .X.... 

.... £r**sh>r ,.p_ ?/? 




' J Ml 



PAGE 17/25 * RCVD AT 2/23/200$ 2:26^43PM pastem Standard Time] * SVR:USPTO-EF)«F-2/1 5 * DN1S: 2738300 • CSID: 808 7073706 * DURATION (mm-ss): 11-00 



02/23/2006 15:31 FAX 9087073706 



NNSC PATENT/LEGAL DEPT. PTO Central Fax ©018/025 



— L Q^'Q t v ~f 




*1 e ~j : t — : -- 

- ' «ZJ>-_e C.HLix.t££. mS&z 

-fer A. c /y- 

, — — = C-&J2_^ ^WlJ 

.£r) " ' 



^ ifod»- ..MS <>s r ± 



— — . CjO..;^^; OAOT _ 

' — £jL.^ai c /Vr> •■ / /jV 



_ _ ^^^^^^-JJ^L^M^e, 

4Lr_ 

— .t^fai.i 



-&'-*-£ff;j~^)_ 



{ - tf ^-.-- ; ~>/3_ asts 3^<rjr_ 

^'l^f:^------- 3-^ Jaa.-_iicT 

4 *ki.SL__ Sj_2.„_ 

! V -- 



-lUSyj&S. 1J^ r Sox. a-,? jlw A-j jf 7 ; — 

** v liS?_J._LX 



Q . -_^£_2ta! 2t 



PAGE 18/25 ■ RCVD AT 2/23/2006 2:26:43 PM [Eastern Standard TjmeJ "_SVR:USPTp-EFXRF-2/15 * DNIS:2738300 "_CSJD: 9087073706 * DURATION ( mm-ss): 11-00 



02/23/2006 15:31 FAX 9087073706 



NNSC PATENT/LEGAL DEPT. -> PTO Central Fax @ 019/025 



co/ect No. 



NATIONAL STARCH 
Date Started 



N? 11231- 35 



^^^^/j^^j^/^^ 



1 
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1. Charge IC to flask. 

2. Start agitation, heal it to reflux. " ~ 

3. Hold at reflux for 10 min and add initial jnlhator-ll to Ihe flask. 

5 At \ ma "° met ^ °^ 1 h. ^ite maintaining reflux. 

«' a ^ f m ' ni 6tart ini,iator ^ over 1 h- maintaining reflux 

6. At reflux * 190 min (3h 10min>. start sohrcm SA over 3 h 

7. Hold at reflux for 6.5 h — -can be split. '■ 
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c^vtW Ac 
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Artilyiicil conditions: 

Qilu^- Asahipak GF-7M HQ(7909043) Mobile phase: DMAC+0.03M WaNOl 
Injector Waierr WISP 71 7plu:i Column Temp - frOC 
DeJoclor: JUD-6A Standard: PS 
Pump: Waters 515 Calibration: Uncai(LI21) 
Injection ; 1 00 ul How rate: ) ml/rain. 
Injection No: 2 Sample Conc.:-~2G mg A* ml 
End of calculation :491 Run time: 17 minutes 
Proccsrine program: P.E, Nelson Turbochrom SEC venii 
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TN». To: 35B-3x7. A =-20. C=-77. D^M, 

3Sfl A 

ti Charge. 




2L W ffc*A k «b fcBnw, wHirn**. a>nL»». „^ ^ SA 

l-Tootrtaa; 

2. SL«r tt^fcifcm, Iteal fl to reflux. 

3. Hcfcl at fdkw rw 10 mm ami «Jd fnitcit inlrMoMl In Qm fk Ek 

4. Al .afiu. « ij, .^n „ rjlW)1Br aft o-w t *. mfe ^ ^ 
* Ai rcl.u « * stvl itrtiatix r^A evnr 1 h. wfcik< inning ^ 
5 AI raflu* « i«) nth [3 h Tfwiin). start sot*** S A .»» 3 |, 

tkWat rufta (» om (w spli. 

ta Analysi.-.: %feafe> OFV, feP C . .tart, r, 



A < 



^-^>^.rfe..A,^..^^^..^.ir * " * W_4-_- .3,..., 



D *^ 
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roject No. 



UA'HONAL .STARCH 
Date Started 



N? 11231- 59 



~?L??>-~J<.*4±J 



^ I : --- * p • «■ * t ^ 



i 

I 



-> r ^ c ~> 7 — — e^M..^>^jr^ji ; 

^/hl.„ ^jz±^_^±_ _,.Fc,^_ . -^.:li^.L.^^J ^ y ._i±u i 

-~t>_~±A* /^^>. >.^^*_-_/j^_'.a^. 



->*i.g/ ,c . ' ' 

/* / / _ ./ 1 1 s , ~ T 7 



w 



— C****yJ*£^ r j»udi^ fG?^ *_2^._^^£_ J£i^- ^.^„^_r^^_ _^ 



1 



.i jy^m. .-C^i^fefejL^- _.l*i> A>A 



^^_'_-.4l_i,u <; ^f ^-^i=^^._^- J ^AjrA*JLJa^ p ^, 

t^_..LdJ, ^--i^--/^...£^__*:L^ 

^kr-^~-KSL-J t ^±£ 



- i?J :^ c^^±. 



&i -to 



&^l±- A^- .i4P- 

. I 














j 







■- . 





* „ 




















>Sr5 


> 3^. 
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. 1 o o a c - ■* o 



Project Wo. 



2>«sfie Started 



t _ 

— JL*av-~j^^^ 



Non Reactive High Performance PSA for TDD 



11 231 -58 A 



11231-58B 



J1231-58C 



11231-58D 



11231-58E 



Solvent 



Acetone/EtOAc 



Acetone/EtOAc 



Acetone/EtOAc 



Acetone/EtOAc 



Acatona/StOAc 



2-EHA 



47.5 
55 



45 



45 



60 



MA 

22.5 



20 



30 



35 \ 



20 



TOA 



30 



25 



25 



20 
20 



Performance on S.S panels 



Theory TgfC) 



28 C 



36 C 



27 C 



29 C 



42 C 



Sample ID 



Solids 



Viscosity 



Coating Weight 

Peel.initiai 20min.@RT (oz/in) 



Peef,24hrs OPQRT foz/in) 



Avg 



Peei, 1 Wk OP@RT (oz/in) 



Avg 



Shear, 4PSI@RT(hr) 



Avg 



11231-58A 



43.8% 



6,940cps 



17.1#fr 



46,41.41 (zipped) 



43 



71.73,75 faf> 



73 



67.70.63 (an 



67 



6.0,6,2.6,3 (eft 



6-2 



11231-58B 



43.9% 



6.950cps 



17.3#/r 



58.61 .60 faf) 



59 



68,67,76 (an 



70 



63,61,65 (af) 



63 



1.2,1.3.1.3 fcf) 



1.3 



11231-58C 



43.7% 



12.3BQCDS 



17.3#/r 



65,56,58 tef) 



69 



63.69.71 (an 



68 



60,60.60 (af) 



60 



11231-5SD 



43.5% 



21,450cp>s 



17#fr 



54,59761 (af) 



57 



59,54.64 fan 



59 



58.54.54 (af) 



5.7.5.8.6.0 fen 



5.8 



56 



4.8,5.1.5.2 (cf) 



11231-58E 



44.0% 



12,920cps 



18.1#/r 



58.59,59 (an 



59 



66,69.56 (af) 



64 



68.67.60 (af) 



64 



0.4,0.4,0.5 (cf) 



0.4 
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Project No. 



NATIONAL STARCH 
Bate Started < 



N? 10872- 49 



Db|ect 



Non Reactive High Performance PSA for TDD 







2-EHA 


MA 


TOA 


1 11231-60 


Hitjhar ftfiW of 35B 


52.5 


27.5 


20 


11231-64A 


Same as 58C 


45 


30 


25 


11231-64B 


Higher MWof 58C 


45 


30 


25 


I 11231-58C 


Control 


45 


30 


25 


Performance on S.S paneSs 




sample ID 


11 231 -SBC 


11231-60 


11231-64A 


11231-64B 


Solids 


43.7% 


47.6% 


43.4% 


43.7% 


Viscosity 


12,380cps 


31 r 850 cps 


14,380 cps 


24,250 cps 


Coating Weight 
Peel, initial 20min.(3>RT (oz/rn) 

Avq^ 


17.3#/r 
65,56.58 fan 
69 


18.5#/r 
53,54,53 (af) 
53 


18.2#/r 
52,38,26 (hz) 
39 


I8.1#/r 
36.57.40 (hz) 
44 


Pee!.24hrs OP@RT foz/in) 

Ava 

Peel, iWk OP@RT (oz/in) 


63.69,71 (af) 
68 

60,60.60 (aft 


61,59.60 (an 
60 

63,62.64 (af) 


61.61,61 faf/lz) 
61 

69,69,65 (af) 


53,56.61 faf/lz) 
57 

69.69.61 (af) 


Avq 


60 


63 


68 


66 


Shear, 4PSl@RT(hr) 


5.7,5.8,6.0 (cf) 


1.7.1.8,2.0 (cf) 


7.7,8.6.7.6 (cf) 


9.2.9.2,9.9 (cf) 


Avq 


5.8 


1.8 


8 


9.4 




